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(57)Abstract: 

PURPOSE: To provide a correcting method for gradation and a 
correcting device for gradation which can obtain a projection picture 
having gradation and balanced white color. 

CONSTITUTION: A look up table is made by inputting brightness 
character measuring data stored in a brightness character measuring 
data storing circuit 107, chromaticity measuring data stored in a 
chromaticity measuring data storing circuit 108, white balance target 
chromaticity set by a white balance target chromaticity setting circuit 
109, and a correction coefficient which decides a brightness 
characteristic after correction set by a correction coefficient setting 
circuit 1 10 to a look up table calculating circuit 106. A made look up 
table is transferred to a look up table memory 104, and a video signal 
inputted to the look up table memory 104 is converted to the prescribed 
signal by this look up table. The converted signal is inputted to a source 
driving circuit 112, and applied to a liquid crystal panel 111. Thereby, a 
picture having gradation and balanced white color can be obtained. 
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A translation of relevant passages 

The following is a partial English translation of exemplary 
portions of non-English language information that may be 
relevant to the issue of patentability of the claims of the 
present application. 

[Claim 1] A method of correcting grayscale level 
characteristics in a projection-type liquid crystal display, 
comprising the steps of: 

recording chromaticity measurement data and 
luminance characteristics measurement data, the 
chromaticity measurement data being obtained from 
measurement of chromaticity of a red projection image, a 
green projection image, and a blue projection image in the 
presence of a predetermined voltage across a liquid crystal 
panel, the luminance characteristics measurement data 
being obtained from measurement of luminance of a red 
projection image, a green projection image, and a blue 
projection image in the presence of the voltage across the 
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liquid crystal panel; 

calculating a composite luminance ratio of red, green, 
and blue in white display from a predetermined white 
balance target chromaticity and the chromaticity 
measurement data; 

calculating luminance in white display and luminance 
in black display for red, green, and blue from the 
composite luminance ratio and a maximum luminance and 
a minimum luminance for red, green, and blue calculated 
from the luminance characteristics measurement data; 

generating conversion data for each color of red, 
green, and blue, the conversion data being used for 
converting an input video signal into the predetermined 
voltage across the liquid crystal panel by using the 
luminance in white display, the luminance in black display, 
and a predetermined correction factor; and 

correcting grayscale level characteristics of the input 
video signal using the conversion data. 

[0013] 

[MEANS TO SOLVE PROBLEMS] To address these problems, 
the method of correcting grayscale level characteristics in a 
projection-type liquid crystal display of the present 
invention is characterized in that it comprises the steps of: 



recording chromaticity measurement data and 
luminance characteristics measurement data, the 
chromaticity measurement data being obtained from 
measurement of chromaticity of a red projection image, a 
green projection image, and a blue projection image in the 
presence of a predetermined voltage across a liquid crystal 
panel, the luminance characteristics measurement data 
being obtained from measurement of luminance of a red 
projection image, a green projection image, and a blue 
projection image in the presence of the voltage across the 
liquid crystal panel; 

calculating a composite luminance ratio of red, green, 
and blue in white display from a predetermined white 
balance target chromaticity and the chromaticity 
measurement data; 

calculating luminance in white display and luminance 
in black display for red, green, and blue from the 
composite luminance ratio and a maximum luminance and 
a minimum luminance for red, green, and blue calculated 
from the luminance characteristics measurement data; 

generating conversion data for each color of red, 
green, and blue, the conversion data being used for 
converting an input video signal into the predetermined 
voltage across the liquid crystal panel by using the 



luminance in white display, the luminance in black display, 
and a predetermined correction factor; and 

correcting grayscale level characteristics of the input 
video signal using the conversion data. 

[0019] In Figure 1, 101 is an input terminal for a composite 
video signal. 102 is a video signal conversion circuit which 
converts a composite signal into original color signals R, G, 
and B. 103 is an A/D converter which converts an analog 
video signal into an 8-bit digital video signal. 104 is a 
lookup table memory, with 8 bit inputs and 9 bit outputs, 
used for a conversion of a video signal into a predetermined 
signal. 105 is a D/A converter which converts a 9-bit 
digital signal into an analog signal. 106 is a lookup table 
calculate circuit which calculates lookup table data for 
transmission to the lookup table memory 104. 107 is a 
luminance characteristics measurement data recording 
circuit which records data obtained from measurement of 
on-screen luminance for R, G, and B under a video signal 
voltage. 108 is a chromaticity measurement data recording 
circuit which records chromaticity data obtained from 
measurement of on-screen chromaticity for R, G, and B 
under a predetermined video signal voltage. 109 is a white 
balance target chromaticity setup circuit which enables a 



free setup of a. target white chromaticity for adjustment of 
on-screen white balance. 110 is a correction factor setup 
circuit which enables a free setup of a correction factor for 
correction of grayscale level characteristic. 1 1 1 is a liquid 
crystal panel. 112 is a source drive circuit. 113 is a gate 
drive circuit. 

[0020] A composite signal output of the video signal input 
terminal 101 is fed to the video signal conversion circuit 
102 where it is converted to original color signals R, G, B. 
The R, G, and B original color signals are converted from 
analog to 8-bit digital signals by the A/D converter 102. 
The following description will deal only with the R signal 
for convenience in description. 

[0021] The R signal, now converted into an 8-bit digital 
signal by the A/D converter 102, is passed through the 
lookup table memory 104 for conversion into a correction 
signal (detailed below). 

[0022] The lookup table data contained in the lookup table 
memory 104 is calculated by the lookup table calculate 
circuit 106 from the luminance characteristics 
measurement data contained in the luminance 
characteristics measurement data recording circuit 107, 
the chromaticity measurement data contained in the 
chromaticity measurement data recording circuit 108, a 



predetermined white balance target chromaticity obtained 
from the white balance target chromaticity setup circuit 
109, and a predetermined correction factor obtained from 
the correction factor setup circuit 110. Using the lookup 
table data, the lookup table memory 104 converts into a 
predetermined correction signal (9-bit R signal). The 
correction signal is converted to an analog signal by the 
D/A converter 105 before being supplied to the source 
drive circuit 112. The description dealt only with the R 
signal. The other signals G, B are subjected to the same 
process. 

[0023] The processing carried out in the lookup table 
calculate circuit 106 is shown in the flow chart in Figure 5. 
[0024] The following will describe the process in reference 
to Figure 5. Given the R, G, B chromaticity measurement 
data obtained from the chromaticity measurement data 
recording circuit 108 and the white balance target 
chromaticity setup in the white balance target chromaticity 
setup circuit 109, one can calculate the R, G, B composite 
luminance ratios, R ratio, G ratio, B ratio in white display, 
using equations 2. 
[0025] 
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Yr = -(Wx-Gx) (Wy-By) ± (Wx-Bx) (Wy-Gy) , Ry 
Yg (Wx-Rx) (Wy-By) - (Wx-Bx) (Wy-Ry) ' Gy 



Yb = -(Wx-Gx) (Wy-Ry) + (Wx-Rx) (Wy-Gy) By 
Yg (Wx-Bx) (Wy-Ry) - (Wx-Rx) (Wy-By) " Gy 



Rratio ■= 



iOO-(Yr/Yg) 



(YrXYg)+l+(Yb/Yg) 



Gratio = 



100 



(Yr/Yg) + 1+(Yb/Yg) 



lOCKYbXYgO 
(Yr/Yg)+1+(Yb/Yg) 



Bratio = 



(2) 



[0026] where 

Yr: luminance for red, 
Yg: luminance for green, 
Yb: luminance for blue, 

Wx: x chromaticity coordinate value for white, 
Wy: y chromaticity coordinate value for white, 
Rx: x chromaticity coordinate value for red, 
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Ry: y chromaticity coordinate value for red, 

Gx: x chromaticity coordinate value for green, 

Gy: y chromaticity coordinate value for green, 

Bx: x chromaticity coordinate value for blue, 

By: y chromaticity coordinate value for blue, 

Pr: proportion of maximum luminance to composite 

luminance ratio for red, 

Pg: proportion of maximum luminance to composite 

luminance ratio for green, 

Pb: proportion of maximum luminance to composite 

luminance ratio for blue, 

P'r: proportion of minimum luminance to composite 

luminance ratio for red, 

P'g: proportion of minimum luminance to composite 

luminance ratio for green, 

P'b: proportion of minimum luminance to composite 

luminance ratio for blue, 

Yr_min: red minimum luminance level, 
Yg_min: green minimum luminance level, and 
Yb_min: blue minimum luminance level. 

From the R, G, B composite luminance ratios R ratio, G 

ratio, B ratio and the R, G, B maximum luminances Yr_max, 

Yg_max, Yb_max obtained from the luminance 

characteristics measurement data contained in the 



luminance characteristics measurement data recording 
circuit 107, one can calculate the proportions, Pr, Pg, Pb, 
of maximum luminances to composite luminance ratios for 
the colors, using equation 3. 
[0027] 

Pr = Yr_max/ r Rratio 
Pg = Yg_maX/ / Gratio 
Pb = Yb_max / / B ratio 

... (3) 

[0028] Comparing Pr, Pg, Pb, a maximum luminance for 
one of the colors with which the value is a minimum is 
designated the luminance for that color in white display. 
Now that the luminance of one color is determined, the 
luminances of the other two colors in white display are 
calculated using the composite luminance ratios. 
Subsequently, to calculate luminance in black display, 
From the R, G, B composite luminance ratios, R ratio, G 
ratio, B ratio, and the R, G, B minimum luminances Yr_min, 
Yg_min, Yb_min, obtained from the luminance 
characteristics measurement data, one can calculate the 
proportions, P'r, P'g, P'b, of minimum luminance to the 
composite luminance ratios for the colors, using equation 
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4. 

[0029] 

P'r=Yr_inin/R ratio 
P p g=Yg_min/Gratio 
P'b = Yb_min/Bratio 

...(4) 

[0030] Comparing P'r, P'g, P'b, a minimum luminance for 
one of the colors with which the value is a maximum is 
designated the luminance for that color in black display. 
Now that the luminance level of one color is determined, 
the luminance of the other two colors in black display are 
calculated using the composite luminance ratios. Since the 
video signal output from the lookup table memory 104 is a 
9-bit digital signal, video signal V = Vb = 0 in black display, 
and video signal V = Vw - 511 in white display, according 
to equation 5. Substituting the video signal Vb and 
luminance Yb in black display, the video signal Vw and 
luminance Yw in white display, and the correction factor v 
set up in the correction factor setup circuit 110 into 
equation 5, coefficients a, (3 are obtained. Suppose in the 
following description that correction factor y = 1 for 
convenience of description. 
[0031] 



Y = ffV r + /9 

...(5) 

[0032] Accordingly, desirable luminances for R, G, B can be 
calculated for a predetermined input video signal. In the 
present example, to achieve improved contrast and 
grayscale level characteristics, the lookup table memory 
104 is designed with 8 input bits and 9 output bits to 
represent luminance along the non-linear sections (curved 
sections) of luminance characteristics in regions 1 and 3 
shown in Figure 3. Since the digital video signal input to 
the lookup table memory 104 has 8 bits, the video signal Vi 
for the luminance characteristics measurement data 
represents 0 to 255 levels. Meanwhile, the video signal 
output from the lookup table memory 104 has 9 bits; the 
output video signal Vo represents 0 to 511 levels. Since the 
video signal output from the lookup table memory 104 has 
9 bits, the lookup table data is 9 bit data. 

[0033] The video signal V given by equation 5 represents 0 
to 511 levels, equivalent to the video signal Vo output from 
the lookup table memory 104. Considering these facts, a 
lookup table is generated from the luminance 
characteristics measurement data using equation 5. The 
following will describe how to generate the table. 
[0034] Luminance Yo is calculated from equation 5 for each 



video signal Vo. It is determine whether the calculated 
luminance Yo is found in the luminance characteristics 
measurement data. If the calculated luminance Yo is in the 
luminance characteristics measurement data, the video 
signal Vi in the luminance characteristics measurement 
data corresponding to the luminance Yo is designated 
lookup table data. If not, the video signal Vi corresponding 
to the luminance Yo is calculated through interpolation of 
luminance characteristics measurement data near the 
luminance Yo. The video signal Vi calculated through 
interpolation is designated lookup table data. 
[0035] The calculated lookup table data is numbers from 0 
to 255, including decimals. The lookup table data 
contained in the lookup table memory 104 is 9 bits. 
Therefore, multiply the calculated lookup table data by 
511/255 and rounding the decimals, to convert to 9 bit 
data. Lookup table data generated in this manner is shown 
in Figure 2. 

[0036] The video signal input to the lookup table memory 
104 is converted to a predetermined video signal using the 
lookup table data shown in Figure 2. The luminance 
characteristics in Figure 3 are corrected as shown in Figure 
4. An image with a grayscale level characteristic is 
generated on screen. In addition, by calculating luminance 



in white display and luminance in black display for R, G, B 
using the composite luminance ratios, a high quality image 
is produced of which the white balance does not change 
with brightness. 

[0037] In the present example, the luminance in black 
display is calculated using the composite luminance ratios. 
Even if the lookup table is generated with the method for 
higher contrast by calculating minimum luminances 
Yr_min, Yg_min, Yb_min for R, G, B from the luminance 
characteristics measurement data and designating the 
calculated minimum luminance the luminance in black 
display, an on-screen image is produced with a grayscale 
level characteristic and good white balance at brightness 
up to middle levels. In addition, in the present example, 
the output of the lookup table memory 104 is 9 bits. 
Similar effects are available with a 10-bit or 11 -bit output, 
which is wider than the 8-bit input. 



(18>B*BM«OT (JP) 02) H ft £; $g (A) (ll)»WfHH&RHH* 

#HH¥7- 56545 

(43)&BBB ¥fiS7#(1995)3 ^3B 



(51)IntCt. 




r 1 




- G09G 3/36 








G0 2F 1/133 


5 1 0 9226— 2K 








5 7 5 9226— 2K 






G 0 9 G 3/20 


K 9378-5G 












mmx. m*m<oms ol (-£ 13 h) 




4$H¥5 -207626 


(71){±IISA 


000005821 


(22)mBH 


5 ^(1993)8 ^230 










(72)389Mf 


*- 






















(74)«SA 


#s± *mm m (*2«) 



(54) c^w©«*is] ^^m&^^xzf^ommmm^m-RxmmimiBmm 



(57) [gg£j] 

£ Wl^ti iE*^ CfBfWttM £ . 

rss n/c;v »n? y-^- yjna. ii/v 97 v y'f-- 7 

•J 1 0 4JCA*?tlS^{f#«. ^-^7"^f- 

v-^Kiwawi i 2«ca*s*i. jh i itc 

EPttl § tl & . C tUC <fc <3 Ft IBS & / * 7 > * © t titc 




, sad*- 



1 

iZmiMl ] S^M^T^X^WtCfci^T. BBS© 

fcfTSSfc. ». W©8OT*©*ft*»B£L^fl?l«4 

>irc*stt-MMU£fftHu measoHcfettsnKfe 
a*?*-***, ft w-eft-efttc-^Tmsu luta 

em?n/cfe©s^i^s%-e-©fe 20 
©esi^tcfewsaKKKjeo. ffe©2fe©ea^c*5 . 
wsKBEtt. mife#Ui§nfcfe©a^«?K<bHuiE^iS? 

^taHK*^ * * 7 U 4 ©PBWttHlliKrffi. 

[W*^3] n«^oc*j^s»sw, ft #-&ft-e 
n©^fiBWflttbK*tr 4*/j>iifl[©«i^© 5 %**©« 
^i«esa*»mo. ncasn*:e©*/h»flE%*©fe 

©J»«5%{C*jWS«KCCR5eo, ffi©2fe©IMKii«C*5 

^b4^6liEfflTSc4£1#&4^£it#^iSig©«: 30 
^SHRftf 1 * * 7- u ©KWttliiE2rt£. 
[i»*qi4] j*«^*c*itfsiiit« 4 a*, ft mzn? 
ft©*/M»KT?*se t*«iit €.11*11 igs$g©fi: 

[ 1*389 5 ] S^jRUt 5 ©HKMgfiE&K 

t*ot, B»T^©j'SB B a -'^-^Enj)nmjEtc*sw5#. ft 
»©s^iii^©fes>s:ffiij^ o^egame^- $ *«w-r 

■rsffc, ft *©»3fH«i©»tt*«93ei/)'t«K«Fttii'j 
Hse-r s c 4*rej*B&a>'<5>* a«feffiaBt#st . 

#KSHft-rSA/DSQftSi. 3iflBA/DSeiM§*»&Hi 

Si. f 7 »^"f— ^*tt*W**» *7 y 

?7- - 7Mm^& 4 . Biff B;U v*7^f- 7;U*S*ft 

$nsf^ i^m-st* 77a ?mmc$£ so 



mm^l - 5 6 5 4 5 

2 

aw * d / Asetfis & * jw i/ . 

mffB^ 7^7? ^ - ^ma^at*. busb a-* 5 > * 

B«aeBfle^s*» 6©Bfje©a^5 s«fe^4 sir 

iSftflBM3ef s -3'i*'6a«wic*»**SSR. ft *©£- 

fcj*. ft *»a©*^m&tf*4^&tMBgfiBft 
«tt&*»&Sfc. ft **fe©a«Wc*>tf*Htt4«ai 

<fc Cf«fiBm«^«c*$ W SUAE 4 . ]|&BBffiIE#&s85£#f5! 
T&^Hi^JS ft *3rffi©*KEffi»4 . A#!MMt 

^*9r5e©*ft'<* ^BBWtE tcaSWfcSBfcf 8 - * % 
IK. W^ft-efttCo^TffifiSU StiB^&x-** 
»>t, A*l!fc&m^©f B b l)3ttlf IE£fifc 
4iT£. fiOTSa*** *:/W©BWittMIER*. 

[KMCqi 6 ] *j*7? 7"-f - 7;l4&itt#I8 4 * 
t>7 v 7T-7frJ * U tfB^lt C 4 4 f 
« 5 IBttO&mKllf -* ©PglieffliE^S. 

[^^57 ] ;bi>7? ^-7;Uy*'J 4 L/t7>f 
A • T^-feX • ^*'J?:fflt=.SC4*#m47Slf^ 
6 IBi&©g:3p§!M f^^M ©PgHttliiE^So 

[ f»*3S 8 ] )l> -9 1> 7 v 7f— 7)\s* t 'J «. A^fl-^ 

©h:-> h«jc»UT:tU^j(i-9©tf 9 m©*3W^*i>c 

4 €r^S![4 T€.if 6 IBtScO&^IMir a^U-f 
©PilSaiSffliE^g. 

[it^qi g ] 7^14. nnE*jsw>6aMfsn*ae36% 

^. *©#te»#T*fe#JB#3*«4. BtifBfe^ 

nj^-r sci *^#g&ifciism^*E.#i3 4 . %m*m 

MsB^-fe >-9"«: J: 0 aiJ3£7 2>M&.<ffik®m^& 4 . pS. 
»#fe©feK££.'J^-r£fe&«»|g4. fi/ty 

a Xf^^rA^-r -5. W«(i#A*^ i . WI3R«m-^ 
T-K A* 3 ft -5 U t' y a > -ff # 4 © « 0 Jl; * *tf 9 !* 

fltflr#490iftit.8&. iwaimflifi#«jo»*s©«j»3ai 

jf*6©7tn yfi-^t* ;Uff#«c^:8S-r * A 

/D^mi§4. if!BA/D^ftS*'6U*Sft4'? t -{i? 
* ^«-^*Bf5E©fll#tcSEIft-r Z>1cib<D)\> -jVT-j Vt- 
-?*&*tttt-SA'9 ZTv? 1 ?- 7;l/atHi*S4 ! hu 
fBJl/ y i>T v 7r- * A v 9 7 v 7 

Mm^&> 4 , girffi;l/ ^ 7 » 7 7;b«tt#a*» 6 
Hi^Sft.S.f'.Y ^ JKf ?:7tci y ff 4C ^JftT €. D 
/A§£&|§4£J«IU 

BufB^f ^T^7 - 7--^u#m^s«, fiiBa^'7>x 
s ^ass>e*s*> e> ©f^s© a ^ < 5 > x @ 4 mr 



3 

■eft-etttco^Tmsu OTaenf-* sjiht. a io 

*lfc««#©«Wltt«iE*ff tt Hi ttttt 4T 4 . St 

* &»4 -r sstsjagi 9 smv&mwM&r a^^ao 
KM vx ft *> c 4 4 t aawas 9 isis©fiM& 

*f* -f * 7- W ©Pt M£« 1E9M. 

m^mi 2] jnsmgH:. *»^*^kjh«s*i» sir 
m?m 9 leiRattamuuF 4 u -r ©pguattiiiE 

[i»#J«l 3] »SiB'J5^«. jRJ&'^'JMCJIBStSti, mi 
EM*** JU*K#f U L Xft 5 C 4 4 T 
£Ht#gt 9 IEtK©ft?3!tt AT* ©HSMgf JE 

me. 

#r:*k, r*? s c 4 4 -r 4 n&s 9 eiKDtt^a 

[§S*S1 5] fegffl'J5£tt. SUt»<*.>wcJI?Bf3*v M 30 

nmik> i^mmMLtcici.cttLxft'yci. 4 -r 

£31395? 9 Eft©**™**? 8 X? V A ©PtiEtefcliiE 

ZfrZKMlstcftt.CttV'C ft *> C 4 £#Sfc4-f 
Z>m>m 9 ffiUlUDlii^SiRJIf* * :/ W ©pglfi314*iIE 

©#tc*r u rtf 9 c 4 4 T SifWai 9 ffitx©&? 

intm. 1 8 ] vm.m-^m&^mit&v^ z 

•Ti C 4 £#®4T *fft*89iBl)^£!&£jKA7 : -< X 
:7U-f©»Hte*l!iESEB. 

[000 1 ] 

a? u ©hd****** sa^sssii^ * 7* w g 

-rsk©-e£>S,, so 



- 5 6 5 4 5 

4 

[0 0 0 2 ] 

[Sfcfc©8tffj] "7 4 h V Jkfc© 

Hffltt*E*8;©-W4bT«. mifx^ • T-f • f 
^-91(1991^) • ^^iX^4 1 9H~^4 2 21 
CSID 91 DICEST PP419-422)fC#fei*3*rC<^£ <> 

[0003] u*<D&9mm$,f4 z?i>Am& 
re. 

[0 004]18 ttft*©Pgmte»lE#?££StE 0/c!S: 

^s£jtt»f t -fx^u-/©»aw«jiaia'r**. B8{c*jt» 
t. 801 im&mmAJjTzmLmxjiffi*. 8 

0 2 «^{f-^A*^8 0 1 J: OAASn/c^ 

■r^mm^imm. 8 o 3 »t^-d ^m-^^x^ ^ 

^Jl/m#(C^-rSA/D^S> 8 0 4Bf-( ^^Jl/ 
WH*fi#*J^©«#fcgHM-'5;l'5' ^ ^f— 
^^r'J, 8 0 5 53:^5 ^f-^Wt'J 8 0 4 (C 

T v ^;U^tH|5ISS« 8 0 6 VZ^m^T 

?v #mmt%m-rz d/a^&i§> 8 o i ism&** 

;h 8 0 8 im&fm* l *^3£fflHlB#K|gKcr * v 

-xiB»iiHiss x 8 0 9 ^«^fg»-rs/c«) i aa^s 
mmicy- h/^5^>«c i*TjaaHiai©^^*B© 

«#*JB3Cffl*rS« , -hrattlIK. 8 10«^ 
;l/8 0 7©^©SMS (T) ^ffliJ^TS-fe>-9". 8 1 1 

»^m-^^@ss8 o 2^6m^sn.5^m-^mii 
(v> {cfSCT^b^-s. «ai^^8o 7©*©aBn 

S (T) ^-fe>-!f8 1 O^fflDT&telTSV-T^ttffl'J 

[0005] «±©j: 5fd«fi£§n/cfie*©i§:^s^ B B H 

[0 006 ) 18 Kfc^-C. 9Mfc®#/j3Si-7-8 0 1 .fc 

0 2tCj:i?, R, G, B^rtl^tKDm&m^riC^m^m 
?n5. ^Mf^^ESS 8 0 2 tc«fcO ^-ili^ffi JWc 
Sfe©Jlfeff^©ff^EEC4«: > KA^t^^8 0 7-C 
©®j&fi?r-fe>-9-8 1 0*acrV-T#tt»J3e«8 1 

ik. j; o fflu^-r -s. c © v - T<wmm& 8 1 1 hm 

[0 0 0 7 ] C©flEJjJE*ffi«:-3l,»TfelT«:Wlir4. v 
-T«ttiM3eS8 1 l«fc*)W^tl*V-T«Fttift«R3&. 

a»T©^UlJW— 3S-Ct4tt< . V - TWttftR^nFK: 



(4) 

5 

<D^«iCttbTjS®ST©^bS#Bg-5gT, V - T 

V©SEfUHc»L-caji«T©IE<b«#— 3£T<t<. V 

-T»ttiJMfcW±«:i£b©Sc««%«<«W 

2) ©^tt3o©M^{c»SiIb-r^4. w±©J:5tc 

»«snyfc3-3©««tcot»"c (»i) ©jfittStfcT 

[0 00 8] 

[«1 ] 

F(x)=d1-x h1 10 
(^^35) G(x)=a2-x+c 
(*«JgSJ2) H(x)=a3(1-X) b2 

[0 00 9] fc/dL/, al a 2, a 3, bl. b2. cit 

r. g. b -en-en© v-TOfctemn^-zzbtic. 
r. g. B^-n^ntcoi^-c (« i ) ©aflX5£©<&ifc£ 
wa-rs. *n,»r. r. g, B^n-en©j£^©^w 

&{f-^EEV£ftAU R. G. B-en^ntCO(,voV 20 

-^>HHaHK8 0 5tcJ:0#tB$nfcR > G. B^en 
-en©^ ? #T f -J*r-~-J A>^f-~ ;b ? £T f 7*7- 
-:/;u^*y8 0 4iti£ffi$n£„ c©Ji'^7^7- 
-:/;Wcj; 9. ;i/s> ^7 s> 7*'r--:/.>i.';< ; e , ,> 8 0 4&CA 
AStlJ, A/DgI&SI8 0 3*^2tl5f.fy$ 

jhmwi# «. *?£©«*' ■«* jnEfflnwEtcaifc s n 
)i>v &t v y * y 8 o 4 a> 6 mt> s n/c 

Bfc<£{f^«. D/A^iS8 0 6 OCcfc 0 7 s -f 5**AflM» 

2»e>77-a wi«:^8i;*n/cf£. v-*w«&eii88 o 30 

8tCA*3n-2.. cn6©*MB5r^i;^^Ci«:J:f3. 
[0010] 

*;U©jtjfi^«. 3fc©i&g. jSJUz-rt/©^ y^fi. $E 

T«Ftt*«tc— 3e©«H4«:fiio3it»«:tt. cne>3o© 

(c—3£{c-r 5>^©»*Wtt*— JEfcU 40 

6n*se#*R* g. Bene-n©fe©:& 

K.ftmtZ>*t4>?xi4 v i> 5 ^-©WPtefc— J&cTSjfc 
g£s&<3. EiHtft*. £/c <g a ^;u©+> 
iKfl©a«!lf2|!«:-S«:ritctt. «fl>**;u©«i6#t 

tot, aia^^y-^^K-Kcu 
*;i/©V - T4$tt*— 5e©"HFtt«:«-3©t3:S*rltO 

IK 

[0011] tit, ±j£0/t<fc5K® B B B A*;u©jg^ig 
tt. *©?£Stt<t:oT^{fc-rSfc©. ifcS©Mft£R 50 
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6 

g*. B^-?-n-enic*fr£;-r^v-T^i4«. en 
^nsfto/cfc©ifts. vmrnwiikf-t x7\sjms 

7'##6f -s afe©feasw: <tot if®±© a &©fes« 

^^©WttKHKtfEfcStK <fc»c. BJ££©^fb 

k j: o -c a ^ > ^ *»aft ton * i i » -a wa*sflfe i; 

•5. tic. 5ls7<D9&ffltm3i> SK-St?lW<, b# 

raiifctc^brs. ^ntctDR, g» B-en-en© 

fefltRCXV-Tlfttfe^miiitKgg^L. I^IBIiifc 

[0012] *«Mttc©J:5ftW«Ml«:ji*. 
*>*£b1^* JM&yfrtA X©s&tt#--j£©«Fte*5*3 ft 
*0BWte©£nfc. $/t. W43©^btcJ:o 
-ca^5>*#»ftton-r. *fc. Bfia^fbicfco-t'fc 
a^7>X*sS^tonftl»SS©iS«^RRT-5t9??M 
SSf^ * ^^©Pi^ttffliE^aSJ/ffliE^g* 

[0013] 

[RH«:«fi?!:r*fe«>©#a] ±i2F4gi£.£8?&-r£/c 

*«: . *»9i©lSOT«M^ -f * ^ U -f ©pgHttliiE^ 

^EnJjwsK^rsjS, *©&»£©afK£«'j^ 

^. ^©^fijafetbsffmL/. mimmmmm.^ 
-$tir>hnmbicm> m. m&%<Mk*mmj&&&/m 

K*WS»fftoJ:tfWIBJIl«^K*W5»a£Sf5e©«l 

wEtcaaft-rssaftf*-***. w-en-encco^ 

UStt^iiE^^ft 5 C t ZftW. 1 1 Z> <D-Q& -5. 
[0014] #»93©!ji^S!* B if s -f X7*U>(© 
PilKJttlSjE^gl*^ 9fJ£©jRJI-''«*;i'E|ttip*BE«:*jw 2> 
Hi. »©JS:¥iii^©feS ; &i | J^L/fce^#jJ^7 ; -^ 

«E«:*r-r*sji. «. #©a?9iiift©«fi%iW5eofc» 

Si. il®±©a/^*5>^i«^?:^f ^fcto©g«SfeS 

ftss^Ki. A^snfcT^P*n!5Hflift#*^-f 5^* 

^!**ffi-^«:|E»-r*A/D|Qfta4. BiTiBA/DgEJft 



6 ©Bf5E©e >< 7 > * S^feK 4 B-TsBfegM-f 

^©a^as&Rtf&'WK 4 i?f B^ssa? jsjt 4 6 

jft. ft. #*fe©e«^ccte»s»BE«kj(Wi^{c*jW* 
»K4*#HHU mifaea^tcfc^^iSlKfc^O'mFlBII 10 

ft*9r5£©*lKEiK»4*;Bl,vt. A^SWfcfll-^fcBfje© 
Aft«to#©KHtt*iE*fT«c 5Ci *HMft <b r Z> 4>© 

fifes. 

[0015] ^BJcD&rzpM^TWX^W 
©KWttttjBHSWi. #H4. i5Se*i®*>6SfcS*§4a5 
afe#*^. m. *©#£#»■*- Sfe#»3fc$S§l« 4. 
BUlBfe^?3te^g(cJ;0^Sn/c^ US. *©** 20 

saws******;., wiaiRii^^^ajftufc** 
^*«iMtc^LT*«*ffl^ 4. itr 
4. **e©fe**«5e-r*eflt*J3e#©i. 

fUtya >fiM»* A#T 5 ttflt«# Afc»f- 4 . wTIB 

■*A**-T-«:A*S*i*f-ut:^s>fll^i©«*)!fcA 30 
*ff 9 Wffc« #W *3 ft it* 4 . tW»MWl#W 9 ft* & 

©wo »*.©iwffl*fT saw a>^> 

*@«felSSBg^S4. MiEfiWfcBBe^Si. busB^JO 
ft*, x 4 2> y*> p>©t ^ p ^fs -^*7 r -/ s> * JHt-9<cS 
ftf £A/D^ft£4. WEA/DSQftB*>6ttl*Sn 
y*;H3-^*0f3e©«-^«:SQftrSfc©©^-7 * 

|g 4 . m IB ;U >*79^f-^A *»*W * » f 7 » 
^-^MftW^® 4 . BtiBJU *7 y ^tttt 

ftlT S D / AMi *JHI L . MiBJU 9 97 v 

•f^n m*K« , fria a ^ 5 > * saaa: 

©BFf5£© a 7 > * e ^fes 4 migBfeSffl'J5£#e^ © 

Mifc**ttiU IWB^^WJe#BWPfc©MS«tt: 
ffliJ^^-^^^^tHL/Zc^^ #&fe©&Aai&&tf 
«/WS[4H>)IB#RS;iS?gJ:k4^6^. W&fe©af< 
n«cteWS»R4A&5ttcteW£»K4*#aiU wiiB 

ffrsaiiiE{*«W5!«#s*6a*sti*0f5e©iiiiE«»4 50 
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tfflot . A*wfcfflr-^*sr3£©«»^* frwmn&ic 
gft-r-s^ft-f-**^ «. #*n*ti«:ot»rfpj5j 

0. HiffE^ft^-^ffli^T. A*R«fi#©WiMt» 
iE*tT& 5 C 4 *#^ 4 -T t> <D-C& Z o 
[0016] 

[«Ufl] ifa©^^^. ^©« B ^^ol/EP 

JnSBzfcfcWS^. ^« *©S^i®^©feS[*i>J5£Ufe 

essds^-f 4. Bif5e©a^*7>xa«feS4^e»B 
*;u£nfln^EE(c*f-rs#, #©fi?9iH*cswis*sij 

©»^flCRD t */h]Wtt4Jbia^fiBWfletfc4*e > . ft. 

wsfe©a^(c*jw4»s4n^K:fcw4iWS 

54. BfJE©MiE»»4*>6imjLfc#. St, 
n©A*8^Mf -^*^ » *7 f 7f—7JMC J; »3HlfS© 

<D&3mm<m&zm m-r 2>mmc®.m? * c 4 j&»t? * 
iktc «t o t a »* 5 > x^a/j: t>n^c u^d^k©®^^ 

[0017] 

[HtfeM] JiTF, *»W©RSBittliljE7Efffi©^»0S*. 

0b*#m l- e.uiBj-r s. 

[ 0 0 1 8 ] 0 1 K*»W©. Bt^HJR*^ 

©HnHtt»jE3Erffi*affl0 9*i5«©»SM«fiHa*. h 

2(C;I/y ^T^7'7--^JU-f r -^* > m 3 (CliiEfJ©?* 
»{t-^mEE{c*f^Si5fJg*SiJSL/c»g!^14*, ®4(C 

«uE«©«ffl#tt*w-r. 

[00 19]iHCfcl,>T. 10 1tt3>^^©!* 
IWt-**© A*MHf-. 10 21i3>^?h M#* R . 
G> B©JRfefi^{CSE!ft-r*8«S«fi^SQft@li8. 1 0 3 
«T ^ n ^^ff^* 8f^ ©r -< v> * iiVk&mmc 
^ft-r-SA/D^JUS, 1 0 4 (i!!*m<t-^*P/f^©[f 
tcSQftrS. A^)8 t'-> W^9f-> h©^^^T-^ 
7*7^— 7" ^L-^-^ U , 1 0 513:9 if 9 h<D? 4 
*7-fU ^ff-Sf tC^f£T& D/A^ft^> 1 0 6 
^7^7--^Wt'; 1 0 4tCEtUiT-2>-'l"i'^T^7' 

38, 10 7«R, G, B^eCitcttftfi-^flKEtcSfr 

ace^-fttwiais. 1 0 s^jeowws-^fSEEccjft 

- Z amtfi <* titC^&m&f- * 10 9 t£D9 

a±©a ^ 7 > *tf ^ /ce*© a m a es* i s 
BBe-rsa^^^aaftBaHfleiEiK. 1 1 o«pgigitt 

55. 1 1 naSKfl^*;!/. 1 1 2ttv-^HHi@B. 1 
1 3 «y- f-igWilHlSS^^T. 

[0 02 0 ] Iftflftft-^A*^ 1 0 1 <t <3 A^?la/c3 



C6) 



g, Bomnmmcgt&ztiz. r. g. B-g-ft^ft© 

JRfeflHItt. A/DSEffisS10 2KJ:»)T^O^fi-^3&> 

■ett. lB«Hb©fc*. R«-9©*«c:fa(,»"Ci!WiT*. 

[0 0 2 1 ] A/D^lfc3§ 1 0 2 «C «fc *) 8 fcf ? r <Of 4 
Is $ MM^cm^ Z ftfcR ff#IS . )\,v2Tv75—zf 

§ft&. 

[0 0 2 2 ] AyJTy^f-^Wt'J 1 04tC*S8fl 10 

7 s - * 4 . feffii'j^T 5 - ^<s^i5is§ i o 8 cttejfi $ nr 

0 9*>6»6ftSBrJ£©S><9:/;*B«fe*&» WuBfc 
ftSBSEilgl 1 0*6»6tiS»f3E©«UE«»t*ffll> 
r. *T » ^-^AJWHHKl 0 6 K J: 0«HS 
ft. j»7»^f- ^*y*U 1 0 4K:§B«$ft€). * 

Yr = -(Wx-Gx) (Wy-By) ± 

Yg 
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10 

jW 9 *7 v -?=r-zf)\,j**: !>10 4t. 9r5£©*fiiEfiM* 
K3Efe3ftfc9 f? r©Rfi-Sfte. D/A^&gl 0 5 
(c«fc5 7^o^«^«:SlftSft. v-aSEifrBBSl l 2 

ft*. 

[ 0 0 2 3 ] ;U ? £7 ? -Zf}W.WBtt 1 0 6-CtT 
ftft^SF*3^ ; Sr05©7P-^ + - KC^T. 

[0024] ^ammpmac-o^xm 5 

ttJ&JfcSMBTS. feflOHje^-^ttlSBK 1 0 8 

e»ft^R. g. BCDajsajef*-**!:. a^?>^s« 
astsseiissi o 9{c*ji^TKS5ftfca^'^>xg« 

feg£ttJ:«9. aJtmfCfett&R. G. BC^fiSJWKit 
R ratio. Gratia B ratio?: (.B.2 ) Srfflt^T^ttJ-r 



[0 0 2 5] 
[»2] 

(Wx-Bx) (Wy- 



Gy) . Ry 



(Wx-Rx) (Wy-By) - (Wx-Bx) (Wy-Ry) Gy 



Yb _ -(Wx-Gx) (Wy-Ry) + (Wx-Rx) (Wy-Gy) By 
Yg (Wx-Bx) (Wy-Ry) - (Wx-Rx) (Wy-By) * Gy 



Rratio = 100,LYr/Yg) 



(Yr/Yg)+1+(Yb/Yg) 



Gratio = 100 



(Yr/Yg) + 1+(Yb/Yg) 



Bratio = 



100-(Yb/Yg) 



(Yr/Yg)+1+(Yb/Yg) 



[0 0 2 6 ] fc/cl, 

Yr: momm. 
Yq : rnvmm. 

Yb : W©»S 
Wx: &<Dx-&&1$mM 
Wy: ^©yfeSffi^fii 
Rx: m<Dx%^m.UB 

Gx: f$©xfeg^£H» 
Gy : ^©yfeSIM 
Bx: #©xfeSJS«ffl 
By: *©yfe@®t§fii 

P r : *©^»flEfcb«c»*afbMME©«te 

pg : »©^fiBWBetk(c»-r*«^dwa©»& 

Pb: *©^fiS»fl£J:b«:*r-r ***»£©»£ 



p • r : Bv-ttifflRtticzt? &*'rauc©fte 

P'q: »©^BSIWSJt«C»r*«/J>»tt©»-& 
P 'b : «©^BS«SJtK»rS*/jN«BECD«^ 
Y r_min : ^©SW^JSffl 
40 Yqjnin : ffi<D&/hM&M 
Ybjnin : ^(DM/hM&M 

C©R. G. B<D-&f&WfS.lfc Rratio, Gratio. B rati 
oi. HttWttiW3£^->ttll«liaKl 0 7{C^3ftr 
^&®S#1£l^7 r -*a>6f#e>ftSR. G. B*ft* 
ft©fi*iilKY rjnax. Yqjnax. Yb_maxt^6. 
3) K^SftT^S. £&©^J3aiKJ:b«:*tT-&«*» 
a©W^Pr. Pg. Pb£3?tHT&. 

[0027] 

[&3] 

50 



XL 

Pr= Yr_max/Rratio 
Pg = Yg_max/Gratio 
Pb=Yb_max/Bratio 

[0028] Pr\ Pa PbZMStLX. ^<0^^:<D 

fete, R, G> B©^!«i5fgfJ:bR ratio. Gratio, Bra 
tioi»fS^14-«'J5£7 r -^^e»f#6tx^R l G» B*ti 
^ c n©*/hiSgYr_min > Ygjirin. Yb_jrrin<!:* 6 

4) ic^snr^-s. se©^jsawtittc»-j-s*/j\i» 

[0 0 2 9] 
[ft4] 

P'r=Yr_min / /Rratio 
P'g=Yg_min /Gratio 
P'b=Yb_min/Bratio 

[0 030] P'r, P'q. P 'bZ&MlsX. Z<D*P~C*: 
©fit*. fe*fe©«/WK*^©&©H«^tC*J 
»S«K«:|Wg-rs. fte©2fe©H^^©iWffi%. lo 

©a©»a«*»«jeu?tci*»6. ^-jsaf,KJt£ffli->T 

£"fcHT£o IU»^T»^-^ , *-»'*y 1 0 4*6EH;*> 
6. (*5) (C*»t»T«Slw«. 8MM3#V=Vb= 

o, ea^i*. wwa-s-v = v*= 5 1 &n 

^fe[tf£tMMreVb&JUEYb. gS$m2Kt 
ff-SfVwiSfKYw, MGEftftRJgglBS 1 1 0 tcfe^TR 
JE8tifciiE«lT* (»5) KttAU ffifta. /3* 

iwa-rs. ccc(t ttw«wh©5t». «jE«»T* 

liLrJEt"nB9I*tT9. 

[0 0 3 1 ] 

[K5] 

Y = «V r + 0 

[0032] CtiK J; . Ur3E©-W!3lMWt^*»W* 

r. g> B-en-en©Bfar*WE*ntwract*»t? 

2t^«HWr«. 3>h9^hROTMItt©fflLh© 
fc^CC. H 3 CCn-?T«SaStt©ia« 1 RtfflM 3 ©#NS 
ff$SP (HUMP) r©»BEfc*SlT*c£#T**J: , 5 
K, >7^f-^Mt'J 1 0 4©A7JtT9 h« 
*8tf? K mtKOMv rtt*9tf9 r£l/Tt,»S. * 
y97ys , f"— m s')\'jt 1 f:*) 1 0 AK-AJl? ■< is ft to 
IWft«^©tf hfttt8t?ht*4*6. iSfg^ttSiJ 
S7 r -^©^<f-^Vi©S5H«0~2 5 5 £ft£*\ 
A»f7»^f-^*>*y 1 0 4*>6ttJ^$nS^« 
1i#©bf9 hBttQfcf? hT* HJ^Bjti^fi-^V 
o©t5H«0~5 1 1 C©<fc5«: % A, vim 

7f—-7frjt*V 1 0 43&>i&a*Sn*!*fll(B#©^9 
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[0 03 3] «t^T. («5) «cr*feStl4W»ft-^ 
V©ffiH&i. JU 9 # 7 9 7*7*— T'JUp' * 'J 1 0 4*6 HI 
-Jj3ftSBMMf-*Vo£HC< 0-5 1 1 £&S. Cft 

*6^ j*7s -/Atfisafr*. *©fl3**tt«: 

[0 034] (ft 5 ) «HC>-C*lfc»fl»VotC»-J-4 

3E 7 «-^*K-fiP^S*^^*©WBr*'fTi/\ C©i 
10 *. #ttJSti/c*¥^Yc>*i)SfS!f#14S'JS7 t -^ c < : '^^ 
Tft tf . *©WBYotc*tj£ bfci®g#ttf.'J/£'r- * * 
©BftlftM#ViiS:Jl/9 t>7 >\> ; r-%tl>. i? 

SL/^WWl -5-©fflSYoifi^©iSi§[^tt«'J^f--* 

iRrc©ttmK-j:->-c. ^©asKY dx.ttfcistd&.m'm 

V1SJUHU *MB«:J:-arj|caiSn*:IMWi-»Vl*JV 
9#7 9 t/f"— "/jUt 1 — # iT'So 

[0 0 3 5] ccrSttlSiafc;i'7i'797'f- ^I'f 
/hft£^fi:0~2 5 5©«&B©ftt?*.*>. A 
9?797'f-7JM* l J 1 0 4tCt&|ft-f #7 9 

20 ^"f---/^-r-#'S, 9 tr 9 hf r -#T*s*6, Wtti 

Stlltfrv fTv^T— 7Jl&—*tCB 1 1/2 5 5* 
CO^^iC^StltOlv 97 y-7f—7 

jL-7 ; -#*ia2tc^-r. 

[0 0 3 6] Ef3 2 (C^Lfc;!/? #7 9 yf-^f - # 
tC«t«3, #79 Zff—7)VJ*:V 1 0 4iCA^J3*a 
S6W»fi#*Bf je©IMWa#K:SBft-r 4 c £ fed; 9 , H 
3©*fg#tete04©J:5fc1«IE;*ft, iffliB±{c«. Pi 
Wtt#W 6ti/cili^*^£3ti^ <> ttc. R, G. B-?- 

3©^bte«fcoTfi/<-7>**2^3ft£C t©ftt,>.& 

[0 0 3 7 ] fcto. *S(BS6Wrtt. Jfl&CTK:*stt&ff& 

<?6(C±lf £7c<*. «S«Fl^lJjef s -5'*6R. G, B 
-en^nKl-oc^-CS/WftYr.min. Yq_m-in, Ybjnin 

u^i/*-cwa/<^ >^©£nfcin«*^3 n^>. 

SST'c. *^»J-C« > ;b9*7 9 7 , f-7;Mt>no 
4©tB^3©t:9 HK5:9t9 

■ciob*9k 1 1 Mv i- tLTt>m®<D®mmt>n 

[0 03 8]^(C, *^ r ^©Pg|HIt4ffliE^g©ll3!iSj?!l 
50 B7(C-S^*RAIii«^^©A«iM«liKlil s Sr^-r. H 
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6(Cfcl,>r. 6 0 1tt*W, 6 0 2 ttfe*WBifc£3fi. 6 
0 3 «3 » h i*^ft#©A^^-> 6 0 4 teW®. 

£££SS. 6 0 5te3>iJ<i>? G. B 

©MfeM-Sf £ Bfc&{s-^&@B§. 6 0 6«Sfc& 

a e o 5 *> h<om&m^ t<D®K>&x. *) wmmmsi 

K) flisx.il. 6 0 7 itmLfm® 0 &*g§ 6 0 6 ©^ 9 & 
7-; Zff— fJlJ*:'). 6 1 0\*7 : 4Vit)Vfm*;Tl- 

n ?m^ic$8k? & d / Asafts, 6 1 1 wi v?t> 
-5. 

[003 9] 61 2WSii±©e^>^l«SE*tf5A: 

6 i 3 a»tt*^©feib©«iE««*s8e-r 20 
«nff*«srs*-fe>*. 6i5«R. g. Bseci 

«C. R(Rfi|#«EE«:*f-r5«EE*3frb>-y6 1 4 4iIU 

m.T&&.wmg„ 6 i ntnmmn^e 1 6^*5^^^ 

^©8*»ft-^mjEic>!tT5R. G. BSfeCTitcfe^^ 
S'JS-rSfeKffl'J^lHlSS, 6 18B«i^;k 6 19« 
6 2 0 ttJ£5U>X 62 1ttXi"J- 

CO 04 0 ] £/c. H7 0C*H,»T. 7 0 1 ttfle*** 30 
yt?2>J ZhJ^A 7 0 2«a-;UF5-7 

7 0 3iJ*m M85:*7h-r5UV-IR* 

yF?^^, 7 04IW^O'fi'i'i7-, 70 5 
l*K!*5 5-. 7 0 6tt7^-Jl/FU>X 7 0 7«« 

7 o 8w&¥u>X4^-f. 
[oo4i]Bem ja^fiajRia^^ a:/u-fK:-x» 

TttttWHrinUfcas. ^©F«ggP©1ffiK«S7©<fc^K: 
&oTl»£. 0 6©7fcM6 0 1 i70>$;l/^7-f 

F7>7'7 0 1 (Cffii!iU &fm%&3kG 0 2tt. 3- 
JU K 57-702, ^D^^S7-704, JS*f 40 

5 5-7 0 5©5 7-«£UV- I Kt) v h 7 a )1>*<<C 

7 0 4. JSI15 7-7 0 5tCtB^T-2». 
[004 2] «±©<fc ^«cflteR»3R*6ttSRWIt4»ijE 

[004 3] *»60 lJC«fcOttl#Stifeafe36tt. fe 
^•W3fe^6 0 2{C«f3R. G. B-eWtlO^^fg 

SftS. $J 9 i-?6 0 7 tttftttJ. HU^JU©^ 
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3.6 0 4?!)>6©fl#2»?<*ft£. ?*^m^^S6 

0 4<t»3#s£<WcR. g. b -en-en© Jifeff-^w. 
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